Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.047; wR factor = 0.131; data-to-parameter ratio = 16.3.
The title compound, C 8 H 12 N 2 O 3 S 2 , has been isolated as a byproduct in the synthesis of methylene blue dye. The compound crystallizes with four independent molecules in the unit cell (Z 0 = 4). The zwitterionic form of the molecule was established on the basis of the hydrogen atom located at the dimethylamino group. The crystal structure is dominated by intermolecular hydrogen bonds of the N-HÁ Á ÁO type formed between amino and ammonio N-H groups and O atoms from the sulfothioate group. There are in addition two weak intermolecular N-HÁ Á ÁN interactions and some non-conventional C-HÁ Á ÁO hydrogen bonds.
Related literature
For the preparation, see: Bennett & Bell (1943) ; Bogert & Updike (1927) ; Leventis et al. (1997) . For information on methylene blue see: Hunger (2003); Zollinger (1991) . For bond-length data, see: Allen et al. (1987) ; Bertolasi et al. (1999); Trinajstić (1968) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) Àx; Ày þ 1; Àz þ 1; (iii) Àx þ 1; Ày þ 2; Àz þ 1; (iv) Àx þ 1; Ày þ 2; Àz þ 2; (v) x; y þ 1; z þ 1; (vi) x; y; z þ 1; (vii) x; y À 1; z À 1; (viii) Àx þ 2; Ày þ 1; Àz; (ix) x; y; z À 1; (x) Àx þ 1; Ày þ 1; Àz. Updike, 1927), we isolated S-5-amino-2-(dimethylammonio)phenyl sulfothioate (I) (Scheme 1), in zwitterionic form as a by-product. The product crystallizes with 4 independent molecules in the asymmetric unit, labelled as A, B, C and D (Fig.1.) .
The molecule contains three substituents on the phenyl core ( Fig.1.) : the amino group, the dimethylammonium cation and the sulfothioate anion with individual geometries in accordance with literature data (Allen et al., 1987) . The rather complex hydrogen bonding network includes three fairly strong N-H···O intramolecular H-bonds and a number of N-H···O, N-H···N and a few non-conventional C-H···O intermolecular H-bonds ( Fig. 3 and Table 1 ). All amino as well as ammonio NH's participate in N-H···O H-bond formation, with almost all nitrogens acting as double proton donors and many oxygens as double proton acceptors (Table 1 ). There are a couple of homonuclear N-H···N intermolecular interactions with N···N values in the range 3.013 (3)-3.122 (4) Å which compares fairly well with the mean value N···N = 2.97 (10) Å found by Bertolasi and co-workers for non-resonant N-H···N intermolecular hydrogen bonds in pyrazoles (Bertolasi et al.,1999) . Finally, there are some non-conventional C-H···O bonds linking Car-H groups and S-SO 3 -fragments (Table 1, 
Refinement
Hydrogen atoms bonded to amino and ammonio nitrogens were found in the difference Fourier electron-density maps and freely refined . The exceptions were the H's attached to N2B which N-H distances wouldn't refie properly and were accordingly restrained to the target value of 0.87 (1) Å. In all cases U iso (H) = 1.2 U eq (N). All hydrogens attached to carbon atoms were located at calculated positions and refined by applying the riding model (U iso (H) = 1.2 U eq (C) and Csp2-H distance 0.93 Å; Csp3-H 0.96 Å and U iso (H) = 1.5 U eq (C).
Figures Fig. 1 . The molecular structure of (I) with the atom numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Each molecule is denoted by letters A, B, C and D. 
